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 개인 연구

 “Deep Multimodal Fusion by Channel Exchanging” 논문 리뷰

 “Scene Text Recognition” survey

 인공지능 대학원 지원사업

 산학연-3, 산학연-5 프로젝트 진행 상황

Outline

 담낭 용종 진행 상황 보고
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Traditional multimodal fusion methods

Deep Multimodal Fusion by Channel Exchanging

• Aggregation-based fusion methods: To combine multimodal sub-networks into a single network
ex) averaging, concatenation, self-attention

• Alignment-based fusion methods: To align the embedding of all sub-networks while maintaining full propagation
for each sub-network by adopting regulation loss

ℎ: global network

𝐴𝑔𝑔: aggregation function

𝑚: modality

𝐴𝑙𝑖𝑔: loss function

𝑓𝑚: ensemble

𝛼𝑚: decision score



CAU AutoML LAB 4

Problems of traditional methods

Deep Multimodal Fusion by Channel Exchanging

• Aggregation-based fusion is prone to underestimating the intra-modal propagation 
once the multimodal sub-networks have been aggregated. 

• Alignment-based fusion delivers ineffective inter-modal fusion owing to the weak 
message exchanging by solely training the alignment loss. 
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Deep Multimodal Fusion by Channel Exchanging

Channel Exchanging by Comparing BN Scaling Factor

𝑙: layers

𝜖: small constant

𝑚: each modality sub-network

𝑐: channel

𝜇𝑚,𝑙,𝑐: mean

𝜎𝑚,𝑙,𝑐: standard deviation

𝛾𝑚,𝑙,𝑐: trainable scaling factor

𝛽𝑚,𝑙,𝑐: trainable scaling offset

𝜃: threshold

𝑥𝑚,𝑙,𝑐: 𝑙-th layer inputs

𝑥𝑚,𝑙,𝑐
′ : (𝑙 + 1)-th layer inputs
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Deep Multimodal Fusion by Channel Exchanging

Experiments: Semantic Segmentation

Dataset: NYUDv2, SUN RGB-D dataset

NYUDv2: 1449 images, 40 classes

SUN RGB-D: 10,335 images, 37 classes

by ResNet pretrained from ImageNet
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Scene Text Detection and Recognition

 실제다양한환경에서발생하는이미지에서텍스트를탐지하고이를컴퓨터문자로변환하는문제

 이미지인식연구의응용분야로, Object detection-Semantic segmentation-Sequential image classification 등
알고리즘들이복합적으로사용됨

 이미지번역, 차량번호판-이정표-명함인식, 이미지검색등에실생활에서다양하게활용되고있음
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OCR vs STR

Scene Text Recognition

OCR: Optical Character Recognition STR: Scene Text Recognition

종이 문서 등 인쇄된 문자를 인식하는 문제 일상 배경 이미지에서 문자를 인식하는 문제

복잡한 배경과 다양한 글꼴로 구성되어 있어 OCR에 비해 정교한 모델이 필요
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Basic of Scene text recognition

Scene Text Recognition

 각 단어 영역이 어떤 문자인지 찾는 Classification 문제

 단어 영역에 해당하는 이미지로부터 특징 추출 후 Sequential하게 만들어 각 글자의 조합을 찾아가는 방식

< Inputs >
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Scene Text Recognition Papers

 Convolutional attention networks for scene text recognition

Xie, Hongtao, et al. "Convolutional attention networks for scene text recognition." 

ACM Transactions on Multimedia Computing, Communications, and Applications (TOMM) 15.1s (2019): 1-17.

 FOTS: Fast Oriented Text Spotting with a Unified Network

Liu, Xuebo, et al. "Fots: Fast oriented text spotting with a unified network." 

Proceedings of the IEEE conference on computer vision and pattern recognition. 2018.

21.10 기준 323회 인용

21.10 기준 52회 인용



인공지능대학원지원사업(~ 2021.11.30)
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• 산학연 3 실적

 비 SCI 게재 1 –

 오픈소스 플랫폼 등록 2 - 11.02 (화) 등록 보고 예정

 제목: Attention LSTM을적용한주가 예측시스템

 제목: Transformer을적용한주가예측 시스템

• 산학연 5 실적

 SW 등록 1 - “갑상선안병증추론을위한 안와내주요구조물자동 세그멘테이션프로그램” 등록 완료

한국지능정보시스템학회 2021 추계학술대회제출예정 (~ 21.10.29)



담낭용종계획보고 - 서울대병원
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• 신규데이터 86명(871장)에대한데이터검토및전처리수행

• 전처리수행한신규데이터와기존서울대데이터를포함하여 Top-3, Top-5 실험결과보고

10.28 (목) 완료 예정

11.02(화) 보고 예정


